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1
IMAGE PROCESSING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image processing appa-
ratus (animage forming apparatus), and particularly relates to
the image processing apparatus that is characterized in a
human body (living body) detection technique for switching
an electric power mode.

2. Description of the Related Art

A conventional image processing apparatus supports a
power saving mode in which electric power supplied to
almost all units inside the apparatus is cut in order to achieve
power saving. Since a return to a normal mode from the power
saving mode needs to turn on a power, time is taken, which
may impair a user’s convenience.

In order to solve the problem, some conventional image
processing apparatuses that support the power saving mode
are provided with a human body detection unit and return to
the normal mode from the power saving mode when detecting
a human body (for example, see Japanese laid-open patent
publication (Kokai) No. H11-202690 (JP H11-202690A)).
This has an effect to shorten an apparent starting time for a
user.

In the technique disclosed in the above-mentioned publi-
cation, since the image processing apparatus returns to the
normal mode whenever the user approaches the image pro-
cessing apparatus, the apparatus uselessly returns to the nor-
mal mode even when it is unnecessary.

For example, it is necessary to return to the normal mode
when the user operates an operation unit. However, it is
unnecessary to return the image processing apparatus from
the power saving mode when coming to pick up ejected paper
to a paper ejection unit, when supplementing paper to a paper
feeding unit, and when supplying toner. Unnecessary start-up
of the image processing apparatus uselessly consumes lives
of devices of which the numbers of times of start-up are
limited.

For example, the devices of which lives are limited include
a HDD, a relay that turns on/off electric power in an electric
power source unit, a fuse used in the electric power source
unit, etc. Moreover, unnecessary electric power is consumed
until the once-started image processing apparatus shifts to the
power saving mode again.

SUMMARY OF THE INVENTION

The present invention provides a image processing appa-
ratus that can prolong lives of device parts of which lives are
limited by preventing unnecessary returns from a power sav-
ing mode, and can reduce unnecessary power consumption.

Accordingly, a first aspect of the present invention provides
an image processing apparatus that has a plurality of electric
power modes including a first electric power mode and a
second electric power mode that are different in conditions
for supplying electric power inside the apparatus, the image
processing apparatus comprising a switching unit adapted to
operate in the first electric power mode and to switch the
electric power mode when detecting a trigger, a first living
body detection unit adapted to be arranged so as to detect a
living body that approaches the apparatus to input the trigger,
and a second living body detection unit adapted to be
arranged so as to detect a living body that approaches the
apparatus for a purpose other than the input of the trigger,
wherein the switching unit switches the mode to the second
electric power mode from the first electric power mode when
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2

the first living body detection unit detects the living body and
when the second living body detection unit does not detect the
living body, and wherein the switching unit maintains the first
electric power mode when the first living body detection unit
detects the living body and when the second living body
detection unit detects the living body.

Accordingly, a second aspect of the present invention pro-
vides an image processing apparatus that has a plurality of
electric power modes including a first electric power mode
and a second electric power mode that are different in condi-
tions for supplying electric power inside the apparatus, the
image processing apparatus comprising a switching unit
adapted to operate in the first electric power mode and to
switch the electric power mode when detecting a trigger, a
first living body detection unit adapted to be arranged so as to
detect a living body that approaches the apparatus to input the
trigger, and a second living body detection unit adapted to be
arranged so as to detect a living body that approaches the
apparatus for a purpose other than the input of the trigger,
wherein the first living body detection unit defines first detec-
tion intensity that is detected when the living body
approaches the apparatus at a predetermined distance, and
second detection intensity that is detected when the living
body approaches the apparatus at a distance shorter than the
predetermined distance, wherein the switching unit switches
the mode to the second electric power mode from the first
electric power mode when the first living body detection unit
detects the living body at the second detection intensity,
wherein the switching unit switches the mode to the second
electric power mode from the first electric power mode when
the first living body detection unit detects the living body at
the first detection intensity and when the second living body
detection unit does not detect the living body, and wherein the
switching unit maintains the first electric power mode when
the first living body detection unit detects the living body at
the first detection intensity and when the second living body
detection unit detects the living body.

Accordingly, a third aspect of the present invention pro-
vides an image processing apparatus that has a plurality of
electric power modes including a first electric power mode
and a second electric power mode that are different in condi-
tions for supplying electric power inside the apparatus, the
image processing apparatus comprising a switching unit
adapted to operate in the first electric power mode and to
switch the electric power mode when detecting a trigger, a
condition detection unit adapted to detect a specific condition
of'the apparatus, and a first living body detection unit adapted
to be arranged so as to detect a living body that approaches the
apparatus to input the trigger, wherein the first living body
detection unit defines first detection intensity that is detected
when the living body approaches the apparatus at a predeter-
mined distance, and second detection intensity that is
detected when the living body approaches the apparatus at a
distance shorter than the predetermined distance, wherein the
switching unit switches the mode to the second electric power
mode from the first electric power mode when the first living
body detection unit detects the living body at the second
detection intensity, wherein the switching unit switches the
mode to the second electric power mode from the first electric
power mode when the first living body detection unit detects
the living body at the first detection intensity and when the
condition detection unit does not detect the specific condition,
and wherein the switching unit maintains the first electric
power mode when the first living body detection unit detects
the living body at the first detection intensity and when the
condition detection unit detects the specific condition.
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According to the present invention, lives of the device parts
of which lives are limited can be prolonged by preventing
unnecessary returns from the power saving mode, and unnec-
essary power consumption can be reduced.

Further features of the present invention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an external view showing an MFP as an image
processing apparatus according to a first embodiment of the
present invention.

FIG. 2 is an external view showing a large-size MFP as an
image processing apparatus according to a second embodi-
ment of the present invention.

FIG. 3 is a block diagram schematically showing a hard-
ware configuration inside the MFP shown in FIG. 1.

FIG. 4 is a block diagram schematically showing a con-
figuration of a control unit in FIG. 3.

FIG. 5 is a block diagram schematically showing an con-
figuration of an operation unit in FIG. 3.

FIG. 6 is a view showing an operating principle of human
body detection by a human body detection unit by an elec-
trostatic capacity method in FIG. 5.

FIG. 7 is a block diagram schematically showing a con-
figuration of the human body detection unit in FIG. 5.

FIG. 8 is a top view of the MFP having an antenna on the
operation unit in which a locus of a user who came to operate
the operation unit is entered.

FIG. 9 is a graph showing a relation between detection
intensity of an electrostatic capacity detection circuit in FIG.
7 and time with respect to the locus of the user in FIG. 8.

FIG. 10 is a top view showing the MFP having the antenna
on the operation unit in which a locus of a user who came to
pick up paper to a paper ejection unit of the MFP is entered.

FIG. 11 is a graph showing a relation between detection
intensity of the electrostatic capacity detection circuit in FIG.
7 and time with respect to the locus of the user in FIG. 10.

FIG. 12 is a block diagram schematically showing a con-
figuration in which a second human body detection unit is
connected to the operation unit in FIG. 3.

FIG. 13 is a top view showing the MFP having the antenna
on the operation unit and a second antenna on the paper
ejection unit in which the locus of the user who came to pick
up paper to the paper ejection unit is entered.

FIG. 14 is a graph showing a relation between detection
intensity of the electrostatic capacity detection circuit in FIG.
7 and time with respect to the locus of the user in FIG. 13.

FIG. 15 is a flowchart showing a process to determine
whether a return request for returning from a power saving
mode executed by a CPU in FIG. 12 is outputted or not (a
return request determination process).

FIG. 16 is a top view showing the MFP having the antenna
on the operation unit and the second antenna on the paper
ejection unit in which the locus of the user who used the
operation unit after coming to pick up paper to the paper
ejection unit, and then left the MFP is entered.

FIG. 17 is a graph showing a relation between detection
intensity of the electrostatic capacity detection circuit in FIG.
7 and time with respect to the locus of the user in FIG. 16.

FIG. 18 is a flowchart showing a process to determine
whether the return request for returning from the power sav-
ing mode executed by the CPU in FIG. 12 is outputted or not
(the return request determination process).
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FIG. 19 is a block diagram showing the configuration in
which a paper sensor is connected to the operation unit in F1G.
3.

FIG. 20 is a top view showing the MFP having the antenna
on the operation unit and the paper sensor on the paper ejec-
tion unit in which the locus of the user who came to pick up
paper to the paper ejection unit is entered.

FIG. 21 is a graph showing a relation between detection
intensity of the electrostatic capacity detection circuit in FIG.
7 and time with respect to the locus of the user in FIG. 20.

FIG. 22 is a flowchart showing a process to determine
whether the return request for returning from the power sav-
ing mode executed by the CPU in FIG. 19 is outputted or not
(the return request determination process).

FIG. 23 is a block diagram schematically showing a con-
figuration in which a timer is added to the operation unit in
FIG. 3.

FIG. 24 is a graph showing a relation between detection
intensity of an electrostatic capacity detection circuit in FIG.
7 and time with respect to the locus of the user in FIG. 20.

FIG. 25 is a flowchart showing a process to determine
whether the return request for returning from the power sav-
ing mode executed by the CPU in FIG. 23 is outputted or not
(the return request determination process).

DESCRIPTION OF THE EMBODIMENTS

Hereafter, embodiments according to the present invention
will be described in detail with reference to the drawings.

FIG. 1is an external view showing an MFP 101 as an image
processing apparatus according to a first embodiment of the
present invention.

The MFP (multifunction peripheral device) 101 has func-
tions such as a copy, a scanner, a facsimile, and a printer, and
has a plurality of electric power modes including a first elec-
tric power mode (a power saving mode) and a second electric
power mode (a normal mode), which are different in a con-
dition of an electric power supply inside the device.

A readerunit 102 is a position on which a user puts a paper
original, reads the paper original by a sensor, and outputs
electronic data. An operation unit 104 consists of buttons that
are used by a user to give instructions to the device and a
display device that displays a condition of the device and an
operation menu.

A printer unit 105 prints a desired image on paper by
forming a toner image on the paper fed from a paper feeding
unit 106 and fixing the toner image. The printed paper is
ejected by a paper ejection unit 103. The paper feeding unit
106 holds the paper. The user can add paper to the paper
feeding unit 106.

FIG. 2 is an external view showing a large-size MFP 201 as
animage processing apparatus according to a second embodi-
ment of the present invention.

Since the large-size MFP 201 is ready for a high speed
printing and a continuous large number printing, an external
shape of the MFP 201 is larger than the normal MFP 101.
Particularly, a printer unit 205, a paper feeding unit 206, a
paper ejection unit 203, and an operation unit 204 are large-
sized. A reader unit 202 also achieves a higher operation
speed. A toner supplying unit 207 is arranged at a position that
is easy to supply toner in order to achieve a high-speed con-
tinuous operation of the large-size MFP 201.

The user mainly approaches the MFP 101 and the large-
size MFP 201 when operating the operation unit, when pick-
ing up ejected paper, when adding paper, and when supplying
the toner. When using the large-size MFP 201, standing
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points of the user are different largely according to operations
performed by the user, as compared with the MFP 101.

FIG. 3 is a block diagram schematically showing a hard-
ware configuration inside the MFP 101 shown in FIG. 1.

Although FIG. 3 shows the hardware configuration inside
the MFP 101 of FIG. 1, it is assumed that the large-size MFP
201 of FIG. 2 also has the inside configuration as shown in
FIG. 3.

A plug 301 is inserted into a plug socket of commercial
alternating current electric power source and supplies AC
electric power to an electric power source unit 302. The
electric power source unit 302 supplies electric power to each
unit in the device. That is, the electric power source unit 302
converts the alternating current electric power into a voltage
suitable for each unit, and converts the alternating current into
a direct current if needed. A control unit 303 controls other
units, processes electronic data and transmits the same.

An electric power source control signal 304 is for control-
ling On/Off of an output of the electric power source unit 302
by the control unit 303. The MFP 101 has the normal mode of
an operation and the power saving mode that reduces electric
power consumption significantly.

In the power saving mode, in order to reduce the electric
power consumption, the electric power for the reader unit
102, the paper ejection unit 103, the printer unit 105, and the
paper feeding unit 106 is disconnected. Interiors of the con-
trol unit 303 and the operation unit 104 operate partially, and
the electric power for the other parts thereof is disconnected.
The electric power is supplied to only a circuit that detects a
trigger to return to the normal mode from the power saving
mode.

The triggers are a reception of a facsimile, a reception of a
job via a network, a depression of a button of the operation
unit 104, etc. In the power saving mode, it is desirable that the
user who depresses the button of the operation unit 104 can
use the operation unit 104 as soon as possible.

However, the retuning may require several seconds
through several tens of seconds depending on software and
hardware that control the operation unit 104. For example, a
relay that turns On/Off electric power, a HDD, etc. have lives
(several tens of thousands of times in a few example). For
example, a life of the relay is a life of a contact, and a life of
the HDD is determined by accumulation of mechanical
stresses to a storage medium and a head.

Therefore, the number of times for switching between the
power saving mode and the normal mode has a limit. Accord-
ingly, it is desirable that the number of times for switching is
minimized.

FIG. 4 is a block diagram schematically showing a con-
figuration of the control unit 303 in FIG. 3.

In FIG. 4, a CPU 402 executes a process of the control unit
303 and uses a memory 403.

A reader I/F 404 is an interface for communicating with the
reader unit 102. An internal bus 405 is used in order that the
CPU 402 communicates with each block in the control unit
303. An operation unit I/F 406 is an interface for communi-
cating with the operation unit 104, transmits display data, and
receives information inputted by a user through buttons, a
touch panel, etc.

A LAN I/F 407 is connected to a network such as the
Ethernet (registered trademark), and transfers and receives
job data, acommand, and status. A FAX I/F 408 is an interface
that is connected to a public telephone line and performs
communications of FAX images.

An HDD 409 stores programs and an OS that are used by
the CPU 402. The HDD 409 stores job data and image data as
files. The job data is used by the MFP to execute functions and
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is PDL (Page Description Language) data for a printing pro-
cess received via the LAN I/F 407 from a client PC (not
shown), for example. A printer I/F 410 is an interface to
communicate with the printer unit 105, and transfers and
receives a command, status, and image data.

An electric power source control unit 401 is a block that
controls a shift of the mode of the MFP between the normal
rode and the power saving mode. The electric power source
control unit 401 varies the electric power source control sig-
nal 304 to shift to the power saving mode from the normal
mode according to a command from the CPU 402.

The electric power source control unit 401 functions as a
switching unit that can operate in a first electric power mode
(the power saving mode) and switches an electric power mode
when detecting a trigger.

In the power saving mode, the electric power source con-
trol unit 401 monitors start-up signals from the operation unit
I/F 406, the LAN I/F 407, and the FAX I/F 408, and varies the
electric power source control signal 304 so as to return to the
normal mode from the power saving mode when detecting a
variation.

FIG. 5 is a block diagram schematically showing an con-
figuration of the operation unit 104 in FIG. 3.

In FIG. 5, a human body detection unit (a first living body
detection unit) 502 and an antenna 501 are a block that per-
forms human body detection by an electrostatic capacity
method, determines an approach and leaving of the user, and
transmits a result to the control unit 303 via a host I/F 508.

A CPU 503 controls the operation unit 104 and uses a
memory 507 for an operation. The memory 507 consists of a
nonvolatile program memory and a rewritable temporary
memory.

A display unit 504 displays data received from the control
unit 303 via the host I/F 508 onto an LCD. A button unit 506
consists of push buttons, a touch panel overlaid on the LCD,
etc. When detecting variation of the buttons or the touch
panel, the CPU 503 transmits the variation of the buttons or
the touch panel to the control unit 303 via the host I/F 508.

Blocks in the operation unit 104 are connected via an
internal bus 505. In the power saving mode, the electric power
is supplied to a part of the human body detection unit 502 and
apart of the host I/F 508 in order to reduce the electric power
consumption.

It should be noted that although the embodiment shows the
configuration in which the human body detection unit 502 is
equipped in the operation unit 104, the human body detection
unit 502 may be connected with the internal bus 405.
Although the embodiment shows the configuration in which
the CPU 503 and the memory 507 are equipped in the opera-
tion unit 104, the CPU 402 may control the operation unit 104
and the operation unit 104 may have no CPU and no memory.

As mentioned above, when the user returns the MFP from
the power saving mode by a button operation, it is desirable to
return as soon as possible. Since the human body detection
unit is equipped in the MFP, the MFP returns to the normal
mode when detecting an approach of the user, which can
obtain an effect that shortens an apparent recovery time.

FIG. 6 is a view showing an operating principle of the
human body detection by the human body detection unit 502
by the electrostatic capacity method in FIG. 5.

On an occasion of the human body detection by the elec-
trostatic capacity method, an electrostatic capacity Chm
between the antenna 501 equipped to the MFP 101 and a
human body 601 is measured. The electrostatic capacity Chm
varies with a distance between the antenna 501 and the human
body 601. However, the electrostatic capacity that can be
measured by the antenna 501 actually is a synthetic capacity
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C that is a sum of an electrostatic capacity Chg between the
human body 601 and the ground, an electrostatic capacity
Cmg between the MFP 101 and the ground, in addition to the
electrostatic capacity Chm. The synthetic capacity C is
defined by a formula 1.

C=(Chm+Chg)/Cmg (Formula 1)

Since the electrostatic capacities Chg and Cmg vary with
an environment, the MFP determines whether the human
body 601 approaches the MFP 101 or not on the basis of a
relative value with respect to a basic noise level. A feature of
the human body detection by the electrostatic capacity
method is a point that can grasp the distance between the
human body 601 and the MFP 101 relatively as shown by the
formula 1. Since power consumption is also low, it is suitable
for an operation in the power saving mode.

FIG. 7 is a block diagram schematically showing a con-
figuration of the human body detection unit 502 in FIG. 5.

In FIG. 7, an electrostatic capacity detection circuit 701
comprises a CV conversion unit 707, an A/D conversion unit
708, and a control unit 709. The CV conversion unit 707 to
which the antenna 501 is connected converts electrostatic
capacity between the antenna 501 and the ground into a
voltage value. The voltage value outputted from the CV con-
version unit 707 is converted into a digital value by the A/D
conversion unit 708.

According to commands issued from a CPU 702, the con-
trol unit 709 controls the CV conversion unit 707 and the A/D
conversion unit 708. The CPU 702 reads the acquired digital
value and operates for a noise rejection, a level conversion,
etc. A memory 704 consists of a nonvolatile program memory
and a rewritable temporary memory.

Blocks in the human body detection unit 502 are connected
via an internal bus 703. A buffer 706 connects the internal bus
703 of the human body detection unit 502 with the internal
bus 505 of the operation unit 104.

FIG. 8 is a top view showing the MFP 101 having the
antenna 501 on the operation unit 104 in which a locus of the
user who came to operate the operation unit 104 is entered.

In FIG. 8, a reference sign Thl is a threshold value for
detecting the human body by the human body detection unit
502. When the human body is in a circle shown by the thresh-
old value Thl, it is determined that the human body is
detected. Since there is no directivity in the human body
detection by the electrostatic capacity method, the threshold
value Thl is shown as a circle.

The reason why the antenna 501 is arranged on the opera-
tion unit 104 is because a return button that the user pushes to
shift from the power saving mode to the normal mode is
arranged on the operation unit 104. The antenna 501 may be
arranged on another position as long as the user who
approaches to the operation unit 104 is detectable.

FIG. 9 is a graph showing a relation between detection
intensity of the electrostatic capacity detection circuit 701 in
FIG. 7 and time with respect to the locus of the user in FIG. 8.

In FIG. 9, since the user is apart from the MFP 101 in a
period from an origin in the graph to T901, the detection
intensity is in the noise level. The detection intensity gradu-
ally increases from T901, and it is determined that the human
body is detected when the detection intensity exceeds the
threshold value Thl. When the detection intensity becomes
smaller than the threshold value Th1l at T903, it is determined
that the user leaves from the MFP 101.

The above description is a general operation example of the
MEFP that is equipped with the human body detection unit 502
by the electrostatic capacity method. Accordingly, since the
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MEFP can start before the user pushes the button to return from
the power saving mode to the normal mode, which improves
convenience to the user.

As mentioned above, the user may approach the MFP fora
purpose other than operations of the operation unit 104. For
example, the user may come to pick up ejected paper from the
paper ejection unit 103.

FIG. 10 is a top view showing the MFP 101 having the
antenna 501 on the operation unit 104 in which a locus of the
user who came to pick up the paper to the paper ejection unit
103 of the MFP 101 is entered.

In FIG. 10, the user approaches the paper ejection unit 103
(arrow 1001) to pick up the ejected paper, and walks across
the area in which the intensity detected by the electrostatic
capacity detection circuit 701 exceeds the threshold value
Th1, after the user picked up the ejected paper (arrow 1002).

FIG. 11 is a graph showing a relation between detection
intensity of the electrostatic capacity detection circuit 701 in
FIG. 7 and time with respect to the locus of the user in FIG.
10.

In FIG. 11, since the detection intensity exceeds the thresh-
old value Thl in a period from T1201 to T1202, if the return-
ing is determined only based on the threshold value, the MFP
101 returns from the power saving mode to the normal mode
in spite of the fact that it is unnecessary to return actually. This
embodiment proposes a technique of reducing a possibility to
return from the power saving mode to the normal mode in
such an unnecessary case.

In the first embodiment, an example in which the human
body is detected at the operation unit 104 and the paper
ejection unit 103 will be described. The reason is to distin-
guish a user who approaches to operate the operation unit 104
and a user who approaches to pick up the paper ejected to the
paper ejection unit 103.

In the first embodiment, the MFP may be the MFP 101 or
may be the large-size MFP 201. The device configuration of
the MFP is identical to that described with reference to FIG.
1 through FIG. 4.

FIG. 12 is a block diagram schematically showing a con-
figuration in which a second human body detection unit 1202
(a second living body detection unit) is connected to the
operation unit 104 in FIG. 3.

The second human body detection unit 1202 and a second
antenna 1201 are added to the configuration of the operation
unit 104 shown in FIG. 5. The CPU 503 detects the user who
approaches to operate the operation unit 104 according to
detection results of the human body detection unit 502 and the
second human body detection unit 1202. Since the configu-
ration of the second human body detection unit 1202 is simi-
lar to the configuration of the human body detection unit 502
mentioned above, a description for the second human body
detection unit 1202 is omitted.

In order to input a trigger from operation unit (operation
panel) 104, the human body detection unit 502 (the first living
body detection unit) is arranged so that a human body close to
an apparatus may be detected. The second human body detec-
tion unit 1202 is arranged so as to detect a human body that
approaches the device for a purpose other than the input of the
trigger.

FIG. 13 is a top view showing the MFP 101 having the
antenna 501 on the operation unit 104 and the second antenna
1201 on the paper ejection unit 103 in which the locus of the
user who came to pick up the paper to the paper ejection unit
103 is entered.
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FIG. 14 is a graph showing a relation between detection
intensity of the electrostatic capacity detection circuit 701 in
FIG. 7 and time with respect to the locus of the user in FIG.
13.

Since the detection intensity of the second human body
detection unit 1202 exceeds a threshold value Th2 in a period
from T1401 to T1404, it is determined that the human body is
detected. Since the detection intensity of the human body
detection unit 502 exceeds the threshold value Th1 in a period
from T1402 to T1403, the human body is detected.

The CPU 503 of the operation unit 104 determines whether
the MFP returns from the power saving mode or not. When
the output of the second human body detection unit 1202 is
lower than the threshold value Th2 and the output of the
human body detection unit 502 is higher than the threshold
value Th1, the CPU 503 determines to return from the power
saving mode.

That is, when the human body is detected near the paper
ejection unit 103, the power saving mode is maintained. On
the other hand, when the human body is not detected near the
paper ejection unit 103, but is detected near the operation unit
104, the MFP returns from the power saving mode.

This can prevent that the MFP returns from the power
saving mode by the approach of the user who comes to pick up
the paper from the paper ejection unit 103.

FIG. 15 is a flowchart showing a process to determine
whether a return request for returning from the power saving
mode executed by the CPU 503 in FIG. 12 is outputted or not
(areturn request determination process). A reference sign S is
attached to each process step.

After the MFP 101 shifts to the power saving mode, the
CPU 503 of the operation unit 104 starts this flowchart.

After shifting to the power saving mode, in S101, the CPU
503 determines whether the output of the second human body
detection unit 1202 exceeds the threshold value Th2 or not.
When exceeded, the CPU 503 determines that a return con-
dition from the power saving mode is not satisfied, and per-
forms the process from S101 again. When not exceeded, in
S102, the CPU 503 determines whether the output of the
human body detection unit 502 exceeds the threshold value
Th1 or not.

When not exceeded, the CPU 503 determines that the
return condition from the power saving mode is not satisfied,
and performs the process from the S101. When exceeded, in
S103, the CPU 503 notifies the control unit 303 of the return
request for returning from the power saving mode. The con-
trol unit 303 shifts the mode of the MFP to the normal mode
from the power saving mode by changing the electric power
source control signal 304.

As mentioned above, since the second antenna 1201 is
added to the paper ejection unit 103 to combine with the
antenna 501 equipped on the operation unit 104, it can reduce
the possibility of returning from the power saving mode due
to detection of the user who comes to pick up paper that is
outputted to the paper ejection unit 103.

Although the second antenna 1201 is arranged on the paper
ejection unit 103 in this embodiment, it may be arranged on
the paper feeding unit 106 or other positions. For example,
when the second antenna 1201 is arranged on the paper feed-
ing unit 106, the user who approaches the MFP 101 for the
purpose of supplementing paper to the paper feeding unit 106
can be detected. In this case, the similar control as mentioned
above can reduce the possibility of returning from the power
saving mode due to detection of the user who comes to
supplements paper.
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In a second embodiment, an example in which the thresh-
old value Thl for detecting the human body in the human
body detection unit 502 varies in two steps is described.

In the configuration described in the first embodiment,
when a user forms a locus to approach the operation unit 104
after the user goes to the paper ejection unit 103 to pick up
paper, the CPU 503 cannot output the return request for
returning from the power saving mode quickly to the control
unit 303. The second embodiment solves the above-men-
tioned disadvantage of the first embodiment.

For example, when a user checks the paper ejection unit
103 and does not find desired output paper, the user
approaches the operation unit 104 to check the condition after
approaching the paper ejection unit 103. Since the configu-
ration of the device is similar to that of the first embodiment,
the description of the configuration of the second embodi-
ment is omitted.

FIG. 16 is a top view showing the MFP 101 having the
antenna 501 on the operation unit 104 and the second antenna
1201 on the paper ejection unit 103 in which a locus of a user
who used the operation unit 104 after coming to pick up paper
to the paper ejection unit 103, and then left the MFP 101 is
entered.

Arrows 1601, 1602, and 1603 show user’s moving loci. If
an area in which the human body detection intensity of the
second human body detection unit 1202 exceeds the thresh-
old value Th2 includes the operation unit 104, the configura-
tion of the first embodiment does not output a return request
for returning from the power saving mode even if the user
approaches the operation unit 104. According to the second
embodiment, the human body detection intensity in the
human body detection unit 502 is determined based on two
steps of the threshold values Th1 (a first detection intensity)
and Thl' (a second detection intensity).

FIG. 17 is a graph showing a relation between detection
intensity of the electrostatic capacity detection circuit 701 in
FIG. 7 and time with respect to the locus of the user in FIG.
16.

InFIG.17,aperiod from T1701 to T1703 is a period during
which the second human body detection unit 1202 detects a
human body. In this period, the human body detection inten-
sity of the human body detection unit 502 equipped on the
operation unit 104 is changed to the threshold value Thl'.

A period from T1702 to T1704 is a period during which the
human body detection intensity of the human body detection
unit 502 exceeds the threshold value. The CPU 503 of the
operation unit 104 outputs a return request for returning from
the power saving mode to the control unit 303 at the time of
T1702.

FIG. 18 is a flowchart showing a process to determine
whether a return request for returning from the power saving
mode executed by the CPU 503 in FIG. 12 is outputted or not
(areturn request determination process). A reference sign S is
attached to each process step.

After the MFP 101 shifts to the power saving mode, the
CPU 503 of the operation unit 104 starts this flowchart.

After shifting to the power saving mode from the normal
mode, in S201, the CPU 503 determines whether an output of
the human body detection unit 502 exceeds the threshold
value Thl' or not. When exceeded, the CPU 503 determines
that a return condition from the power saving mode is satis-
fied, and notifies the control unit 303 of a return request for
returning from the power saving mode in S204. When not
exceeded, in S202, the CPU 503 determines whether the
output of the human body detection unit 502 exceeds the
threshold value Th1.
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When not exceeded, the CPU 503 determines that the
return condition from the power saving mode is not satisfied,
and performs the process from the S201 again. When
exceeded, in S203, the CPU 503 determines whether an out-
put ofthe second human body detection unit 1202 exceeds the
threshold value Th2 or not.

When exceeded, the CPU 503 determines that the return
condition from the power saving mode is not satisfied, and
performs the process from the S201 again. When not
exceeded, in S204, the CPU 503 notifies the control unit 303
of the return request from the power saving mode to the
normal mode.

As described above, Th1' that is higher than Th1 is set as the
threshold value for the detection intensity, and when the out-
put of the human body detection unit 502 exceeds Thl' (i.e.,
when the user approaches the operation unit 104 sufficiently),
the return request for returning from the power saving mode
to the normal mode can be outputted. When the output of the
human body detection unit 502 exceeds Thl, and when the
output of the second human body detection unit 1202 is lower
than Th2 (i.e., even when the user moves to the operation unit
104 from the paper ejection unit 103), the return request for
returning from the power saving mode to the normal mode
can be outputted.

In a third embodiment, an example in which a sensor to
detect ejected paper to the paper ejection unit 103 is used
instead of the second human body detection unit 1202
described in the first embodiment is described. This embodi-
ment uses a fact that a possibility that the user comes to the
paper ejection unit 103 becomes low when the paper is not
ejected. Since a cost of the paper sensor is cheaper than that of
the human body detection unit, the third embodiment has an
advantage that achieves lower cost as compared with the
second embodiment.

FIG. 19 is a block diagram showing the configuration in
which the paper sensor 1901 is connected to the operation unit
104 in FIG. 3.

The paper sensor 1901 is used instead of the second human
body detection unit 1202 in FIG. 12. The CPU 503 reads a
value that the paper sensor 1901 outputs, and determines
whether there is paper ejected to the paper ejection unit 103 or
not.

Here, the paper sensor 1901 functions as a condition detec-
tion unit that detects a specific condition of the device.

FIG. 20 is a top view of the MFP 101 having the antenna
501 on the operation unit 104 and the paper sensor 1901 on
the paper ejection unit 103 in which a locus of a user who
came to pick up the paper to the paper ejection unit 103 is
entered.

When the paper sensor 1901 is detecting paper, there is a
possibility that a user comes to the paper ejection unit 103 to
pick up the paper. Therefore, the human body detection unit
502 narrows the detection area by raising the threshold value
for the detection intensity as shown in a circle of the threshold
value Thl' in FIG. 20. When the paper sensor 1901 is not
detecting paper, the possibility that a user comes to the paper
ejection unit 103 to pick up paper is low. Therefore, the
human body detection unit 502 lowers the threshold value for
the detection intensity, as shown in the circle of threshold Th1
of FIG. 20.

FIG. 21 is a graph showing a relation between detection
intensity of the electrostatic capacity detection circuit 701 in
FIG. 7 and time with respect to the locus of the user in FIG.
20.

As an example, a condition where the paper sensor 1901 is
detecting paper is shown. The threshold value for detection
intensity of the human body detection unit 502 is Th1'. There-
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fore, when the user approaches the paper ejection unit 103 (an
arrow 2001 in FIG. 20) to pick up the paper and then leaves
from the paper ejection unit 103 (an arrow 2002 in FIG. 20),
the detection intensity does not exceed the threshold value
Th1', which does not generate a return request for returning
from the power saving mode to the normal mode.

FIG. 22 is a flowchart showing a process to determine
whether a return request for returning from a power saving
mode executed by the CPU 503 in FIG. 19 is outputted or not
(areturn request determination process). A reference sign S is
attached to each process step.

After the MFP 101 shifts to the power saving mode, the
CPU 503 of the operation unit 104 starts this flowchart.

After shifting to the power saving mode, in S301, the CPU
503 determines whether the output of the human body detec-
tion unit 502 exceeds the threshold value Th1' or not. When
exceeded, the CPU 503 determines that a return condition
from the power saving mode is satisfied, and notifies the
control unit 303 of the return request for returning from the
power saving mode in S304.

When not exceeded, in S302, the CPU 503 determines
whether the output of the human body detection unit 502
exceeds the threshold value Thl or not. When not exceeded,
the CPU 503 determines that the return condition from the
power saving mode is not satisfied, and performs the process
from S301.

When exceeded, in S303, the CPU 503 determines the
output of the paper sensor 1901. When there is the paper,
since there is a high possibility that the user comes to the
paper ejection unit 103 to pick up paper, the CPU 503 deter-
mines that the return condition from the power saving mode is
not satisfied, and performs the process from S301 again.

When there is no paper, since there is a low possibility that
the user comes to pick up the paper, the CPU 503 determines
that the user comes to operate the MFP 101, and notifies the
control unit 303 of the return request for returning from the
power saving mode to the normal mode in S304.

Although in this embodiment, it is described that the
example in which the paper sensor 1901 is arranged on the
paper ejection unit 103, the paper sensor may be arranged on
the paper feeding unit 106 in order to distinguish a user who
operates the MFP and a user who supplements paper to the
paper feeding unit 106. Furthermore, a toner sensor may be
arranged in the toner supplying unit 207 in order to distin-
guish a user who operates the MFP and a user who supple-
ments the toner.

In a fourth embodiment, it is described that an example that
takes measures against a situation in the configuration
described in the third embodiment where the threshold value
for a human body detection intensity of the human body
detection unit 502 varies from Th1 to Th1 when a user picks
up all the ejected paper and the paper sensor 1901 detects no
paper.

In the third embodiment, since the CPU 503 determines
that there is no paper at a time when the user picks up all the
paper from the paper ejection unit 103, the threshold value for
the human body detection intensity of the human body detec-
tion unit 502 varies from Th1' to Th1. When the user enters an
area defined by a circle of the threshold value Th1 but does not
enters the area defined by the circle of the threshold value
Th1', the configuration of the third embodiment issues a
return request for returning from the power saving mode at the
time. This is an incorrect determination.

Dealing with the situation, in the fourth embodiment, a
timer is added to the configuration of the third embodiment to
reduce the possibility of the incorrect determination. The
timer starts measurement when an output of the paper sensor
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1901 changes from “paper exists” to “paper does not exist”,
and measures until a fixed time Td elapses.

When the fixed time Td elapses, the threshold value for a
detection intensity of the human body detection unit 502 is
changed from Th1'to Th1. The fixed time Td is set beforehand
on an assumption of a period needed for a user who comes to
pick up paper to the paper ejection unit 103 and leaves from
the MFP 101. For example, if the period needed for the user to
leave from the MFP 101 is assumed as about 3 seconds on
average, the fixed time Td is set as 5 seconds by adding a little
margin.

FIG. 23 is a block diagram schematically showing a con-
figuration in which the timer 2301 is added to the operation
unit 104 in FIG. 3.

The CPU 503 initializes a timer value of the timer 2301.
The timer 2301 increments the timer value as time elapses.
The CPU 503 determines whether the timer value exceeds the
fixed time Td or not.

FIG. 24 is a graph showing a relation between detection
intensity of the electrostatic capacity detection circuit 701 in
FIG. 7 and time with respect to the locus of the user in FIG.
20.

The user picks up all the paper ejected to the paper ejection
unit 103 at T2401. At this time, the output of the human body
detection unit 502 to which the antenna 501 arranged on the
operation unit 104 is connected exceeds the threshold value
Th1. However, in this embodiment, since a standard value for
the human body detection maintains the threshold value Th1'
in the fixed time Td after the output of the paper sensor 1901
changes from “paper exists” to “paper does not exist”, the
CPU 503 of the operation unit 104 does not output a return
request for returning from the power saving mode.

Although the standard value of the human body detection is
changed to the threshold value Th1 at the time of T2402 after
the fixed time Td elapses, the user leaves from the MFP 101 at
this time and the detection intensity is low. Therefore, the
return request for returning from the power saving mode is not
outputted.

FIG. 25 is a flowchart showing a process to determine
whether a return request for returning from the power saving
mode executed by the CPU 503 in FIG. 23 is outputted or not
(areturn request determination process). A reference sign S is
attached to each process step.

After the MFP 101 shifts to the power saving mode, the
CPU 503 of the operation unit 104 starts this flowchart.

After shifting to the power saving mode, in S401, the CPU
503 initializes the timer 2301. In S402, the CPU 503 deter-
mines a detection result of the paper sensor 1901. When paper
exists, the CPU 503 initializes the timer 2301 in S403. The
timer 2301 always counts up. However, since the count-up is
unnecessary when the paper exists, the timer is initialized.

When the paper does not exist, the timer 2301 counts up.
That is, the timer 2301 counts up from a time when a condi-
tion is changed from “paper exists” to “paper does not exist”.

In S404, the CPU 503 determines whether an output of the
human body detection unit 502 exceeds the threshold value
Th1' or not. When exceeded, the CPU 503 determines that a
return condition from the power saving mode is satisfied, and
notifies the control unit 303 of a return request for returning
from the power saving mode in S407.

When not exceeded, in S405, the CPU 503 determines
whether the output of the human body detection unit 502
exceeds the threshold value Thl or not. When not exceeded,
the CPU 503 determines that the return condition from the
power saving mode is not satisfied, and performs the process
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from the S402. When exceeded, in S406, the CPU 503 deter-
mines whether the value of the timer 2301 is equal to or larger
than the fixed time Td.
When the timer value is smaller than the fixed time Td,
there is a high possibility that the paper does not exist or the
user does not leave after picking up the paper. Therefore, the
CPU 503 determines that the return condition from the power
saving mode is not satisfied, and performs the process from
the S402 again.
When the timer value is equal to or larger than the fixed
time Td, there is a high possibility that the user leaves from the
MFP 101 even if the user came to pick up the paper. There-
fore, the CPU 503 notifies the control unit 303 of the returning
request for returning from the power saving mode in the S407.
As described above, the use of the timer 2301 can reduce a
possibility of retuning from the power saving mode when the
user picked up all the paper.
While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.
This application claims the benefit of Japanese Patent
Application No. 2009-061435, filed on Mar. 13, 2009, which
is hereby incorporated by reference herein in its entirety.
What is claimed is:
1. An image processing apparatus that has a first mode in
which electric power is supplied to a part of the image pro-
cessing apparatus and a second mode in which electric power
is not supplied to the part of the image processing apparatus,
the image processing apparatus comprising:
a first detection unit adapted to detect a change of state;
a second detection unit adapted to, in response to, and after,
a detected change of state by the first detection unit, start
a detecting operation, and detect an object; and

a control unit adapted to switch the electric power mode of
the image processing apparatus from the second mode to
the first mode in a case where said second detection unit
detects the object.

2. The image processing apparatus according to claim 1,
wherein said second detection unit detects the object that
approaches to the image processing apparatus.

3. The image processing apparatus according to claim 1,
wherein said control unit switches the electric power mode of
the image processing apparatus from the second mode to the
first mode when said second detection unit detects the object
after a predetermined time period has elapsed.

4. The image processing apparatus according to claim 3,
further comprising a timer adapted to store information
indicative of the predetermined time period.

5. The image processing apparatus according to claim 1,
wherein electric power consumption in the second mode is
lower than that in the first mode.

6. The image processing apparatus according to claim 1,
further comprising:

a printer unit adapted to print image on paper.

7. The image processing apparatus according to claim 6,
wherein the electric power is not supplied to the printer unit in
the second mode, and the electric power is supplied to the
printer unit in the first mode.

8. The image processing apparatus according to claim 1,
wherein each of the first detection unit and the second detec-
tion unit is a sensor.

9. A control method for an image processing apparatus that
has a first mode in which electric power is supply to a part of
the image processing apparatus and a second mode in which
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electric power is not supply to the part of the image process-
ing apparatus, the control method comprising:
detecting, by a first detecting unit, change of state;
in response to, and after, a detected change of state by the
first detection unit, starting a detecting operation, and 5
detecting an object, by a second detecting unit;
switching, by a control unit, the electric power mode of the
image processing apparatus from the second mode to the
first mode in a case where the object is detected by the
second detecting unit. 10
10. The control method according to claim 9, wherein said
control unit switches the electric power mode of the image
processing apparatus from the second mode to the first mode
when said second detection unit detects the object after a
predetermined time period has elapsed. 15
11. The control method according to claim 9, further com-
prising:
printing an image on paper in the first mode.
12. The image processing apparatus according to claim 1,
wherein the operation of the second detection unit is linked to 20
the operation of the first detection unit.
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